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Abstract 
In this paper is studied the situation regarding the usage of Information and Communication Technology (ICT) in local e-
governments. The methodology consists of a model based on successful case studies in different municipalities around the world 
and the study of different administrative regulations of information Technologies. This reference model is intended to be used as 
a primary tool to generate the foundation of the agenda for ICT development in municipal governments. Therefore it can also be 
used as a support and as an orderly tool for the implementation of municipal work plans in ICT. Through the use of the proposed 
model the local governments may generate standardization and interoperability between governmental offices, but also becoming 
an integrated tool to generate a full perspective from three different angles; the citizens or users of municipal services, the 
designer and implementers, and the relation between regulations and norms with the particular situation of each municipality. 
The present paper is part of a broader research in which the following is analyzed: first, the needs for ICT implementation in a 
municipality, second, the availability of information technology services, and third, the degree of application of Information 
Technologies in the municipal government for exercising e-government. For the study, the following variables are 
considered:  the particularities of each municipality from the user’s point of view, the implementer’s perspective, the 
administration of Information Technology norms and the conditions presented in the municipality to access to the available 
technology. From this analysis a series of indicators are obtained. Such pointers are useful to determine the access that the 
citizens have to technology, services and web applications. This research also includes a proposal for managing the current local 
government priorities, through a comparative analysis with a reference indicator that will show the main areas that should be 
addressed when generating the particular agenda for ICT development in each municipality. 
 
Keywords: e-government in municipalities, ICT agenda, ICT development in municipal governments 
 
 
 
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
283 Jorge Lozoya-Arandia and Carlos Franco-Reboreda /  Procedia Technology  3 ( 2012 )  282 – 291 
1. Introduction 
E-governments provide the users digital tools for the accomplishment of their activities. This model of 
government must consider ICT as a vehicle for innovation that helps augmenting competitiveness of the State. The 
support for ICT in municipal governments is highlighted above other assistance provided to other activities due the 
fundamental necessity that nowadays government has with ICT. 
The direct impact of the use of ICT is notable in the competitiveness of the different productive sectors that have 
more presence and projection in municipal areas. Having a developmental plan for ICT, based upon the municipal 
singularities, allows the coverage of real needs in a productive area or governmental services.  
 The main objective of e-government can be described as: “To promote citizen participation through the use of 
the Internet, eliminating traditional barriers such as geographic distance and time”. [1] And it is also in charge of 
generating a new way for government and citizens to interact. “E-governance deals with changing the manner by 
which governments interact democratically with citizens.” [2]. 
Determining the situation of a municipal e-government system, through a model based upon successful cases and 
administration of Information Technologies norms as a support and implementation orderliness tool, could generate 
standardization and interoperability (understood as “the ability of information and communication technology (ICT) 
systems and of the business processes they support to exchange data and to enable the sharing of information and 
knowledge” [3]) between government offices, as well as guaranteeing the security of the information handled, 
avoiding discretionary eligibility on infrastructure and on the personnel with the required capacities to operate each 
element of the system.  
In this research, the needs for implementation were analyzed, as well as availability of services and applications 
for exercising e-government, considering the singularities of each municipality from the approach of: the user, the 
implementer, the administration of Information Technologies norms and the conditions for accessing the technology 
[4]. The results revealed a series of indicators that were useful to determine the population’s conditions of accessing 
to technologies, services and web applications from the user’s and technology implementer’s perspective. All this 
ruled by the norms of administration of Information Technologies.  
A referential framework on the municipality’s situation can be determined through comparisons on certain 
indicators, due to the economic inequality in México this is something that requires attention. This could lead into 
determining which areas must be approached and in what priority, according to the goals stated by the 
administration. Generating the initial parameters will also provide a starting point to determine the progress 
achieved, and the direct impact of ICT in each of the productive sectors of the particular region. This way, the most 
important criteria for the creation of a local ICT development agenda could be identified. To do this, a pondered 
indicator from 0 to 7 is proposed, which will be explained onward. Then it is compared with an average of 
municipalities in similar conditions, and thus, the direct input to competitiveness can be highlighted, and 
subsequently, according to the municipality´s development plans, ponder a desired level of achievement in a 
particular aspect.  
 
1.1 Approach to the problem 
The conformation of an ICT development agenda at a municipal level responds, most of the times, to government 
initiatives based on citizen’s services requests and petitions. Municipalities confront a recurrent problem in 
attending the requests and petitions. There are no elements to determine the priorities, nor how they will contribute 
to competitiveness and development of each municipality. It is important to prioritize based upon the particular 
needs of each municipality, especially because certain developments can contribute directly to resolve a specific 
problem.  
Once the priorities are known, a series of implementation and infrastructure elements must be considered. 
Otherwise the lack of administration norms adequate to ICT and the enforcement of inappropriate implementation 
practices may result in the usage of knowledge and implementation practices acquired based on personal and 
subjective experience.  
Usually it brings up the risk of omissions, interoperability mistakes between systems and inefficient designs, in 
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consequence, those turn into unnecessary expenses, sub-usage of technologies and high security risks when 
managing confidential information.  
The local governments usually do not have organized information about the citizen’s access to services, nor 
precise elements to determine what services could implement in their e-government. It might show variations 
between municipalities due their own economic development. To generate an ICT development plan and solve the 
problem stated above, a series of indicators were devised to describe the elements of an e-government system. In 
this way they can be pondered in order to determine the advances achieved in this field. 
Through this model, the documental compilation of public information is proposed by applying topic 
questionnaires to municipal web sites administrators regarding user’s potential and perspective, additionally by 
interviewing those in charge of implementing ICT in e-governments and finally in activities with users. At this point 
we have obtained a list of elements to include in the ICT development agenda for each municipality; thus the 
conformation of digital agenda "particular for each municipality" can be achieved.  
2. Model for Local e-government Analysis 
In this research, there are four elements that embrace an e-government administration system. They are presented 
in Figure 1: the ICT coverage and penetration level among citizens; the designed criteria that provides availability 
and integrated services at a web service level by each governmental office; an analysis of Web services as perceived 
by the final user; and the description of the ICT infrastructure and services implementation, according to 
international norms and standards to provide ICT services.  
 
 
Figure 1.  Study Model for local e-governments 
 
The factors provide us with an enhancement in each of the indicators. As a result they produce a real work 
aligned on ICT needs, focused on the municipality’s particularities.  
 In Table 1, is presented a description of some indicators considered for retrieving the information required by the 
proposed model. The list is not exhaustive, but it shows how the model works.  
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Municipality: 
Indicator  Actual 
level 
Municipal 
media 
ICT Municipal 
competitiveness 
contribution  
Desired 
level 
      
ICT Coverage and 
Penetration Level 
 
4 4 Telecommun
ications 
services 
Direct contribution 
description by 
municipality 
 
5 
Web site’s Design 
criterion  
5 4 Web site Direct contribution 
description by 
municipality 
 
6 
User's perception on the 
municipal website . .  
 
3 4 Portal web 
services and 
applications 
Direct contribution 
description by 
municipality 
 
6 
ICT infrastructure and 
services implementation 
2 4 Norms, 
contracts, 
follow up 
and 
certification 
Direct contribution 
description by 
municipality 
7 
Table 1. Development of Information and Telecommunications Technologies local Agenda, example.  
3. ICT Coverage and Penetration Levels 
3.1. Use and Access to technology habits of the population by municipality 
Access to ICT services is the main analyzing point to determine what is required to implement an e-government 
initiative. The characteristics of each municipality generate a gamma of applications and services that are particular 
for each one. They also consider all the services that the regulations promote and allow to offer in a digital way. 
 
When there is an advance towards e-government, the user's perspective changes “As access to government 
services increasingly moves online, the people who need services, the most are often the least technologically 
capable of finding them" [5]. It is important to consider all the factors, so that users can be capable of using the 
systems to implement.  
 
In this research were analyzed: 1) Elements regarding to usage habits and Access to technology by the population 
of determined municipalities. 2) The specific needs for each development, and 3) The tools and services that 
population has in order to access to digital contents.  
Elements such as counting with electric power and the quantity of homes with computer equipment are basic to 
determine in which way the services and contents can be delivered via web. The number of electronic payment 
terminals –like kiosks-, the capabilities to access ICT of the municipality and having enough knowledge or 
technological skills to make good use of them, are also very important factors.  
It is important to keep in mind what is being developed and how it is turned into e-government. “Most of the time 
there is a confusion between the improvement of administrative processes, such as electronic voting, with 
democracy processes, ignoring the components of e-government that really allow to create conditions form more 
effective citizen participation”. [6] This way, an integral ICT governmental system can be developed. 
 
3.2 Data analysis 
The key indicators were conformed based up on studies like: Dutta & Mia taken from The World Economic 
Forum (WEF), Atkison & Andes Scott consulted in The Atlantic Century, Instituto Mexicano para la 
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Competitividad (Mexican Institute for Competitiveness), publications such as Política Digital (Digital Politics). 
 Through the analysis of the existing websites in the municipalities, the following elements were established 
to determine use and access to technology conditions in the municipalities: 1) Access to digital content (text 
messages, audiovisual material, software, etc.), and 2) What platforms are available to access each of them (internet, 
cable television, mobile telephony, services, etc.), having in mind the amount of people that have internet in their 
homes, and how many of the users of services are in public spaces. 
 About the local government, it is sought to determine which information concerns to laws or regulations 
and if they are published in the website. Also, what is the presence and use of ICT in government offices and what is 
the population’s participation through these same spaces (forums, blogs and social networks). 
 The ICT infrastructure that the municipality’s citizens have access to is the base to digital data access, 
having electric infrastructure and at the same time identifying how many people has access to broadband internet, 
mobile services and access devices, helps us knowing the penetration of the digital information provided. Another 
factor to consider is the education investment and the academic levels, to be able to determine if the digitally 
provided data has the expected level of use. 
4. Web Portals Design Criteria for Local Governments 
The main access door to ICT provided by e-governments is the web site. That is why the municipal web sites 
design is especially important as the based platform for providing information and services to e-government users. 
There are some politics that support this, for example the appropriation described here: “Technological tools will be 
developed for planning, participation and citizen attention, online services that detect and collect citizen requests, 
opinions and proposals. The information obtained will be tracked using the Management Systems of Relations with 
Citizens”[7] 
The United Nations defines e-government in " two aspects: (a) e-readiness, which is the generic capacity or aptitude 
of the public sector to use information and communications technology (ICT) for encapsulating in public services 
and deploying to the public high quality information (explicit knowledge) and effective communication tools that 
support human development; and (b) e-participation, which refers to the willingness, on the part of government, to 
use ICT to provide high quality information (explicit knowledge) and effective communication tools for the specific 
purpose of empowering people to participate in consultations and decision-making, both in their capacity as 
consumers of public services and as citizens". [8]. Analysis of content and its organization must respond to the 
particular needs and capabilities of each municipality and it must integrate what the regulations suggest to be of 
public access to users. The ONGEI (National Office of Electronic Government and Informatics) in Peru, describes 
the phases of digital government in the following way:  “The development of electronic government is an 
evolutionary process, comprising at least four phases: presence, interaction, transaction and transformation”. [9] 
Since the presence or access to information are mentioned, we must consider that adequate information should be 
displayed to the organizational structure of the current government system, including elements such as: 
x Transparency and dynamism, to browse the web and get to the data. 
x Interaction or contact, allows to access to services and online formats, in a way that truly encourages 
citizen participation and interaction through blogs, social networks and multimedia elements. 
x Transaction or procedures systems, provides tools for users, according to each municipality’s particularities 
of access, an electronic media to make payments in a safely and dynamic way. 
x The transformation must generate a web space that allows a dynamic and lively net surfing. The design 
must provide these characteristics besides homogeneity as much as colors and templates.  
 
When having these standards the web site becomes a space that let the user to keep informed, and it also 
facilitates a true interaction between public workers and the citizens. Matching this technology requirements, 
designs and software it becomes favorable for the user. 
 
4.1 User's perception on the municipal website   
The evaluation of the use and application of local government websites from the user’s perspective allow us to 
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discern between what –technologically- may be more adequate, and what the user as a citizen requires. To provide 
interaction platforms attainable to users, it’s not always necessary to base them on the most robust software 
development, alternatively it is about finding out friendly applications, intuitive and, in this case, totally based on 
the needs of the citizens. Kaufman describes that e-government user “go from being passive user’s ‘abstract and 
universal’ to be active agents ‘concrete and differentiated”. [10]   
It is important to develop an agreement on the roles of users and services, based upon the potential structure 
proposed by the web portal. The user, being habitant, functionary, Information Technologies (IT) administrated or 
administrator, must have a satisfaction index and comply with the requirements according to their needs, having 
access to the sections regarding each role. So, areas for regulations, procedures, payments, services and personalized 
attention, must be priorities in these sections. To contemplate the development of sections by user characteristics, 
also allows a development focused on the particular needs of each municipality. 
5. Infrastructure and Implementation of Services in Intern Administrations of Municipal Governments 
Determining factors in the implementation of ICT efficiently are the design and the administration of the 
services, because, despite being managed, if there is no norm based upon good practices, operation manuals and a 
series of guidelines properly structured, there is a risk of not being able to provide support to the services in an 
adequate way. This optional eligibility may be present in the decision-taking process and the provision of services 
regarding Information Technologies in a municipal government. 
To achieve what was just stated, there are norms and international standards in which efforts can be based. In the 
first place, considerations regarding personnel working in these implementations should be made. It is recommended 
to follow the suggestions of ITIL “is the most widely adopted approach for IT Service Management in the world. It 
provides a practical, no-nonsense framework for identifying, planning, delivering and supporting IT services to the 
business” [11] 
As an integration factor for the use and application by the personnel, the use of COBIT is suggested, because “is 
an IT governance framework and supporting toolset that allows managers to bridge the gap between control 
requirements, technical issues and business risks.” Once the personnel and the applications are well structured it is 
possible to embrace ISO 20000 [12] norms that will allow us to continue the improvement and the quality in 
services managing of IT given.  
Lastly, and certainly important, all applications must be provided with a security backup of all information and 
transactions generated on the platform developed by the municipal government, for that, the use of the international 
norm ISO 27000 , for the management of Information Technologies (IT) services, is recommended, “ISO 27001: 
published by October the 15th, 2005. “It is the main rule of the series, and contains the system requirements for 
security management of information” [13]. With this, certificated security on the services provided could be offered.  
6. Conformation of Indicators and generation of ICT Development Agenda 
The process is made up of four phases. Each phase is constituted by certain indicators and each of them by a 
different amount of reagents. Taken the World Economic Forum as reference, survey reagents are evaluated on a 
scale from 0 to 7, where 0 corresponds to the lowest possible score and 7 indicates the highest possible score to 
obtain. Depending on the indicator, the description each rate receives. This means that the indicator will be graded 
with 0 for each indicator that does not have any of the conforming elements, and with 7 for the one that has them all.  
 
The model presented starts in score 0, unlike World Economic Forum’s indicators scale, which presents level 1 as 
the lowest possible rank to assign. Given that Mexico is a developing country and had not reached acceptable levels 
of quality of life for most of its inhabitants, the need of establishing rate 0 is essential. The reason is because there 
are some municipal reagents that can not be responded due to the lack of e-government transparency or the absence 
of municipal websites, having no indicators at all. The final evaluation of the indicator will consist on the sum of the 
reagent scores divided between the total of reagents that consolidate it. Scores are reported with a precision of two 
decimal points. 
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This is: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Generating an indicator (as shown on Figure 2) consolidated by 4 reagents and the answer options that assign 
their unitary values 
 
Figure 2. Consolidation of an indicator example with di of each reagent  
 
6.1 Municipal indicators chart  
The municipal indicators chart is shown in Table 2, it reflects the analysis based upon the proposed indicators. 
The objective of this Model is that the Town Halls can apply it to evaluate their respective municipality, and once 
the flaws are detected, define strategies to correct them and later, implement solutions. We present the proposed 
model to be used in the practical application as follows: 
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Municipality: El Arenal 
Indicator 
Actual 
Level (c) 
Municipal 
Average 
ICT Description 
Contribution to 
municipal 
competitiveness 
Desired 
level 
Total population, 
2010 
17,545 
habitants N/a 
Ict coverage and 
penetration level  Demographic 
 
N/a 
Inhabited housing  
that have 
computer, 2010  
 
952 
housing   
Ict coverage and 
penetration level  
Telecommunica
tions services 
Direct contribution 
description by 
municipality  
  
Average home 
sizes, 2010  
4.2 
persons N/a 
Ict coverage and 
penetration level  Demographic 
 
N/a 
Total of particular 
inhabited housing, 
2010 
4229 
housing N/a 
Ict coverage and 
penetration level  Demographic 
 
N/a 
Online formats 
accessibility  1.17   
Design criteria on 
web portals  Web portal  
Direct contribution 
description by 
municipality  
  
Actualization and 
validity of 
information  
1   Design criteria on 
web portals  Web portal  
Direct contribution 
description by 
municipality  
  
Information 
presentation 
structure  
5.25   Design criteria on 
web portals  Web portal  
Direct contribution 
description by 
municipality  
  
Adequate 
information  5.73   
Design criteria on 
web portals  Web portal  
Direct contribution 
description by 
municipality  
  
Table 2.  Municipal indicators chart with the values of each indicator, example (C)   
The chart is conformed by: 1) The indicator name; 2) The current level of the indicator in the municipality, which 
is measured by the model as proposed previously by applying the formula to the reagents; 3) The municipal average, 
this is the average level calculated for the indicator in all the municipalities selected as references to which the study 
was applied also; 4) The ICT, that states the ICT indicator to which it belongs and its respective description; 5) The 
contribution to municipal competitiveness, this the reach that this application has in each municipality by the 
implementer; and lastly, 6) The desired level, that indicates the aspired level considering the municipality’s 
potential, the capacity it has and the existent limitations. 
7. Conclusions 
Mexican government has an increasing interest in adopting and regulating ICT. To make it sure, there is a need in 
focusing on the local governments and catch up the real situation. Moreover bringing to public view the differences 
in the items described such as coverage, websites, user's perceptions and ICT infrastructure and services 
implementation. 
It is fundamental for the local government to inform the state in which currently is able to respond to the needs 
and proposals of the users, making comparison with other regions and countries. 
 According to the ICT Coverage and penetration level, it is clear that in comparison to other countries, Mexico is 
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at an intermediate level with regard to IT government services and their development, and is beginning to be 
significant in some local governments the actions to improve this field, it is important to provide a solution 
according to the specific needs of each municipality. 
 
The Web site design's criterion and the user's perception on the municipal web site in local governments have to 
transfer competitiveness focused on the ability of the municipality to meet the needs of the citizens on line and on 
user's impact.  
Since the information is extensive, it is difficult to know in depth the real status of local websites, only whit the 
summary of the elements that conforms the website we could know if it provided good service according to the ICT 
agenda 
The arrival of Digital Government is a step forward in transparency and public access. The influence it has on the 
users is very representative on the results obtained; while they are navigating they can perceive the weaknesses and 
strengths of the citizen service and access to information.  
The ICT infrastructure and services implementation based on real needs gives the chance to provide support to 
the service that have real importance to the operation of the government. The organization and administration of 
these services, based on international standards such as ITIL or COBIT, ensure the prevalence and validity of each 
process. The Process that conform this services can be updated or changed with the support that provide a change 
management, capacity management, problem management and all the tools that a structure on ICT service cycle 
includes.In many instances the particularities of each municipality differ from the state e-government needs in 
varied issues. The service stability and request coverage for real users needs is achieved by considering, integrally, 
the characteristics of using habits and ICT access, additionally the government web site's characteristics and the 
users perspective on the provided needs.  
An implementation plan, based on the unique properties of each municipality, sustained by norms and established 
standards, prevents that high cost and great performance technologic implementations become ephemeral 
developments. 
The model proposed is a strategy of competitiveness in e-management. Implementing technology resources in e-
government is an opportunity for citizens and habitants of municipalities all over to world to have a better life 
quality, aspiring at the same time an easier life style to present and future generations.  
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